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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress both blowing 
noises from a blower and fluid noises generated from a 
fan guard in a blower adopted to an air conditioner or 
the like by suppressing large peel-off of air flow at a 
negative pressure surface of a vane, and also 
suppressing a speed increase of a discharged air flow. 
SOLUTION: A sectional shape of a vane 12 at its same 
diameter cylindrical section on the hub side 12c is 
rounded on the side of a front edge 12a to form a wing- 
like shape. A sectional area of the vane 12 at its same 
diameter cylindrical section on the outer peripheral side 
is evenly thin. It is thus possible to prevent large peel- 
off of air inflow from the front edge 1 2a, and increase of 
discharged air velocity from a discharge side 12b of the 
vane 12. It is also possible to suppress turbulance of 
discharged air flow when it passes a linear nember of a 
tan guard. It is possible to suppress both blowing noises 
due to peel-off on the negative pressure surface side of 
the vane 12 and fluid noises generated from the fan 
guard. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Blowers, such as a motor, a hub attached in said motor, an impeller which consists of 
two or more wings prepared in the perimeter of said hub. an orifice surrounding the periphery of 
said impeller, and an air conditioner which consisted of fan guards prepared in the discharge side, 
made the profile the blade-section configuration by the side of the hub of said wing, and made 
the blade-section configuration by the side of the periphery of said wing plate-like [ of thin 
meat ], or the shape of a profile of thin meat. 

[Claim 2] Blowers, such as an air conditioner according to claim 1 which prepared the dinriple of 
two or more abbreviation semi-sphere configurations in the suction-surface side by the side of 
the periphery of a wing. 

[Claim 3] Blowers, such as an air conditioner according to claim 1 which prepared two or more 
Librettos in the suction-surface side by the side of the periphery of a wing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the blower used for the air conditioner currently 

used in the field broad from home use to business use. 

[0002] 

[Description of the Prior Art] In recent years, the exterior unit of an air conditioner is in the 
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inclination for it to be installed in various locations and for silence of the air blasting noise to be 
desired more, with diversification of a building situation. 

[0003] There are some which are shown in JP,5-321982.A as a blower used for the exterior unit 
of the conventional air conditioner etc. 

[0004] Hereafter, the axial flow mold blower used for the exterior unit of the conventional air 
conditioner mentioned above is explained, referring to a drawing. 

[0005] Drawing 13 - drawing 16 show the structure of the exterior unit of the conventional air 
conditioner, and a blower. 

[0006] In drawing 13 - drawing 16 , 1 is the body of the exterior unit of an air conditioner. 2 is a 
box, 3 is the heat exchanger prepared in the box 2, 4 is the compressor formed in the box 2, 5 is 
the blower of the axial flow mold formed in the reverse field the air-drawing side of the heat 
exchanger 3 in a box 2, and 6 is the fan guard prepared in the discharge side of the axial flow 
mold blower 5. 

[0007] 7 is the motor of an axial blower 5, 8 is the impeller which arranged two or more wings 10 
in the perimeter of installation and hub 8a for hub 8a at the motor 7, and 9 is an orifice 
surrounding the perimeter of an impeller 7. 

[0008] Two or more wings 10 are profiles to which it applies to lOd a periphery side from hub 
side 10c, and the cross-section configuration of the wing 10 in the cylinder cross-section 
development view ( drawing 15 R> 5, drawing 16 ) of the same radius has a radius of circle in 
wing 10 first-transition 10a. 

[0009] The actuation is explained below about the exterior unit of the air conditioner constituted 
as mentioned above, and a blower. 

[0010] First, in case the air inhaled from the air-drawing side of a heat exchanger 3 passes a 
heat exchanger 3, from a compressor 4, heat exchange of it is carried out to the refrigerant sent 
to the heat exchanger 3, and it carries out a temperature change. The air which carried out the 
temperature change is that a motor 7 rotates an impeller 8 to a predetermined hand of cut, is 
inhaled by the blower 5 of the axial flow mold formed in the field of objection by the side of air 
drawing of the heat exchanger 3 of a box 2, and blows off from a blower 5 out of a box 2 through 
the fan guard 6. 

[001 1] Here, in case a heat exchanger 3 is passed, an inflow air current [ as opposed to / 
turbulence and since an impeller 8 absorbs as it is / first transition 10a of a wing 10 in the flow 
of air ] serves as instability. However, since the wing 10 forms in first transition 10a the profile 
which has a radius of circle, even if the fluid inlet angle of an inflow air current and the inlet 
angle of first transition are not in agreement in first transition 10a, big exfoliation is not caused 
by suction-surface side 1 1 of first transition 10a, but promotion is suppressed for the exfoliation 
from first transition 10a by suction-surface side 1 1 of a wing 10, the increment in turbulence is 
suppressed, and degradation of the air blasting engine performance of a blower 5 and the 
increment in the noise are suppressed. 
[0012] 

[Problem(s) to be Solved by the Invention] In the blower used for the exterior units of this air 
conditioner In the wing 10 of an impeller 8, an internal air current to lOd a periphery side 
according to the centrifugal force by revolution A bias. It becomes inflow flow unstable to the 
pan whose fluid inlet angle is not stable in hub side 10c. Although the effectiveness of the profile 
which has a radius of circle in first transition 10a of a wing 10 is demonstrated more and 
exfoliation by suction-surface side 1 1c of a wing 10 is suppressed when the fluid inlet angle of 
the inflow air current in first transition 10a in hub side 10c becomes smaller than the design inlet 
angle of first transition 10a Since it becomes the inflow flow which inflow air currents gathered 
by lOd the periphery side of a wing 10, and was stabilized mostly Since the fluid inlet angle of 
the inflow air current in first transition 10a and the design inlet angle of first transition 10a do 
not change greatly by lOd a periphery side with optimization of a lOd inlet blade angle a 
periphery side, The exfoliation improvement effect of a profile is small, and an operation of a 
profile accelerates the about 1 1d rate of flow the suction-surface side of a wing 10 (accelerating 
to homogeneity thin meat), and it is breathed out out of an impeller 8 from discharge-side 10b of 
a wing 10. 
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[0013] The periphery side of a wing 10 from the first however, in lOd The kinetic energy which 
an internal air current gives to lOd according to the centrifugal force by revolution, and it gives 
to an air current by the wing 10 a periphery side since peripheral speed is still quicker, a bias and 
greatly A sake, In case a regurgitation air current passes the fan guard's 6 wire rod quickly (not 
shown) substantially compared with hub side 10c, the fluid noise generates the rate of flow of 
the air current which carries out the regurgitation from a wing 1 0 from the fan guard 6 of the 
back wash whose turbulence of a regurgitation air current is lOd the periphery side of a wing 10 
greatly. 

[0014] Turbulence of the regurgitation air current at the time of accelerating further the 
regurgitation air current of discharge-side 10b of a wing 10, when it accelerates the about 1 1d 
rate of flow the suction-surface side of a wing 10 in lOd, since the cross-section configuration 
of a wing 10 is a profile, and a regurgitation air current passing the fan guard's 6 wire rod 
becomes still larger the periphery side of this to the wing 10. and the fluid noise from the fan 
guard 6 of lOd back wash increases the periphery side of a wing 10. 

[0015] Therefore, although the increment in the air blasting noise independent [ blower 5 ] is 
suppressed by profile-izing the wing 10 of an impeller 8. the fluid noise from the fan guard 6 
increases, and the noise increases to reverse as an exterior unit 1 of an air conditioner. 
Therefore, in blowers, such as an air conditioner, while suppressing the big exfoliation by the side 
of a wing suction surface and suppressing the increment in the air blasting noise of a blower, it is 
required that the increment in the fluid noise generated from a fan guard should also be 
suppressed. 

[0016] In blowers, such as an air conditioner, this invention aims at suppressing accelerating of a 
regurgitation air current and suppressing both increments in the fluid noise generated from the 
increment and fan guard of the air blasting noise of a blower while it prevents big exfoliation in a 
wing suction surface. 
[0017] 

[Means for Solving the Problem] By this invention's making a profile the blade-section 
configuration by the side of the hub of the wing of an impeller, and making the blade-section 
configuration by the side of the periphery of a wing into plate-like [ of thin meat ]. or the shape 
of a profile of thin meat, in order to solve this technical problem As opposed to the unstable 
inflow flow by which a fluid inlet angle is not stabilized at a hub side because an internal air 
current inclines toward a periphery side according to the centrifugal force by revolution The 
effect to which the regurgitation flow which the effectiveness of the profile which has a radius of 
circle in a blade leading edge was demonstrated more, and suppressed the big exfoliation by the 
side of the suction surface of a wing, and the profile accelerated by the suction-surface side 
since peripheral speed was also small makes turbulence increase with a fan guard also becomes 
small far compared with a periphery side. 

[0018] Moreover, since it becomes the inflow flow which inflow air currents gathered for the wing 
periphery side, and was stabilized mostly Since the fluid inlet angle of the inflow air current in 
periphery side first transition and the design inlet angle of first transition do not change greatly 
with optimization of an inlet blade angle, Since flow does not exfoliate greatly in the blade- 
section conflguration of plate-like [ of thin meat ]. or the shape of a profile of thin meat and it 
does not accelerate the rate of flow by the side of wing suction-surface close attendants, it 
does not accelerate the regurgitation air current of a wing discharge side, and turbulence of the 
regurgitation air current at the time of a regurgitation air current passing a fan guard's wire rod 
does not become large. Therefore, the outdoor blower of the air conditioner which suppresses 
both increments in the fluid noise generated from the increment and fan guard of the air blasting 
noise by the big exfoliation by the side of the wing suction surface of a blower is obtained. 
[0019] 

[Embodiment of the Invention] The hub where invention of this invention according to claim 1 
was attached in the motor and said motor. The impeller which consists of two or more wings 
prepared in the perimeter of said hub. and the orifice surrounding the periphery of said impeller. 
Consist of fan guards prepared in the discharge side, and the blade-section configuration by the 
side of the hub of said wing is made into a profile. Because make the blade-section configuration 
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by the side of the periphery of said wing into plateHike [ of thin meat ], or the shape of a profile 
of thin meat and an internal air current inclines toward a periphery side according to the 
centrifugal force by revolution The effectiveness of the profile which has a radius of circle in a 
blade leading edge is demonstrated more to the unstable inflow flow by which a fluid inlet angle is 
not stabilized in a hub side, and the big exfoliation by the side of the suction surface of a wing is 
suppressed. Moreover, since peripheral speed is also small. The effect to which turbulence is 
made to increase with a fan guard also has the far small regurgitation flow which the profile 
accelerated by the suction-surface side compared with a periphery side. 

[0020] Moreover, since it becomes the inflow flow which inflow air currents gathered in the wing 
periphery side, and was stabilized mostly Since the fluid inlet angle of the inflow air current in 
periphery side first transition and the design inlet angle of first transition do not change greatly 
with optimization of an inlet blade angle. Since flow does not exfoliate greatly in the blade- 
section configuration of plate-like [ of thin meat ]. or the shape of a profile of thin meat and it 
does not accelerate the rate of flow by the side of wing suction-surface close attendants, it 
does not accelerate the regurgitation air current of a wing discharge side, and turbulence of the 
regurgitation air current at the time of a regurgitation air current passing a fan guard's wire rod 
does not become large. Therefore, it has an operation of suppressing both increments in the fluid 
noise generated from the increment and fan guard of the air blasting noise by the big exfoliation 
by the side of the wing suction surface of a blower. 

[0021] Since invention according to claim 2 serves as inflow flow which was blowers, such as an 
air conditioner according to claim 1 which prepared the dimple of two or more abbreviation semi- 
sphere configurations in the suction-surface side of the wing by the side of a periphery, and 
inflow air currents gathered for the wing periphery side, and was stabilized mostly, Since the fluid 
inlet angle of the inflow air current in periphery side first transition and the design inlet angle of 
first transition do not change greatly with optimization of an inlet blade angle The flow separation 
from a suction-surface side front face is enough controlled by operation of the dimple which 
prepared the wing suction-surface side also in the blade-section configuration of plate-like [ of 
thin meat ], or the shape of a profile of thin meat. Turbulence of flow is suppressed, and since 
the rate of flow by the side of the suction-surface close attendants by the side of a wing 
periphery is not accelerated like a profile configuration, either, the rate of flow of a wing 
regurgitation air current does not increase, either. 

[0022] Therefore, turbulence of the regurgitation air current at the time of a regurgitation air 
current passing a fan guard's wire rod is reduced. Therefore, while controlling the increment in 
the air blasting noise by the exfoliation by the side of the wing suction surface of a blower, it has 
an operation that the fluid noise generated from a fan guard decreases. 

[0023] Since invention according to claim 3 serves as inflow flow which was blowers, such as an 
air conditioner according to claim 1 which prepared Libretto in the suction-surface side of the 
wing by the side of a periphery, and inflow air currents gathered for the wing periphery side, and 
was stabilized mostly The fluid inlet angle of the inflow air current in periphery side first 
transition and the design inlet angle of first transition do not change greatly with optimization of 
an inlet blade angle. Exfoliation of flow is controlled by the suction-surface side of first transition 
also in the blade-section configuration of plate-like [ of thin meat ], or the shape of a profile of 
thin meat. Furthermore, the turbulent sublayer by the side of wing suction-surface close 
attendants piles up a periphery side according to the centrifugal force of a revolution of an 
impeller, and a turbulent sublayer does not accelerate according to frictional resistance buildup, 
but turbulence is also suppressed by Libretto prepared in the suction surface by the side of a 
wing periphery. 

[0024] Therefore, turbulence of the regurgitation air current at the time of a regurgitation air 
current passing a fan guard's wire rod is reduced. Therefore, while controlling the increment in 
the basing-on exfoliation [ by the side of the wing suction surface of a blower ], and 
development of turbulent sublayer air blasting noise, it has an operation that the fluid noise 
generated from a fan guard decreases. 
[0025] 

[Example] Hereafter, the example of this invention is explained using drawing 1 - drawing 1 2 . 
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[0026] In addition, in order to avoid duplication about the part of the same configuration as the 
conventional example, the same sign is attached and explanation is omitted. 
[0027] (Example 1) Drawing 1 - drawing 5 show blowers, such as an air conditioner of the 
example of this invention. They are two or more wings by which 12 was prepared in the 
perimeter of hub 8a of an impeller 8 in drawing 1 - drawing 5 . It is the profile to which the 
cross-section configuration of the wing 1 2 in the cylinder cross section of the same radius of 
hub side 12c has a radius of circle in wing 12 first-transition 12a. The cross-section 
configuration of the wing 12 in a cylinder cross section with a same radius of 12d is tabular [ of 
thin meat ] a periphery side. A periphery side from hub side 12c change of the cross-section 
configuration of the 12d wing 12 If it applies in the radial center of abbreviation from hub side 
12c, and thickness of a profile is gradually made thin and it applies to 12d a periphery side from 
the radial center of abbreviation, it is plate-like [ of the thick thin meat of abbreviation 
homogeneity ]. 

[0028] The air current of the impeller 8 interior to 1 2d a periphery side according to the 
centrifugal force according to a revolution of an impeller 8 by this configuration A bias. The 
effectiveness of the profile which has a radius of circle in first transition 1 2a of a wing 1 2 is 
demonstrated more to the unstable inflow flow by which a fluid inlet angle is not stabilized in hub 
side 12c, and as drawing 4 shows, the big exfoliation by suction-surface side 13c of a wing is 
suppressed. Moreover, since peripheral speed is also small. The effect to which turbulence is 
made to increase with the fan guard 6 also has the far small regurgitation flow which the profile 
accelerated by suction-surface side 13c compared with 12d a periphery side. 
[0029] Moreover, since it becomes the inflow flow which inflow air currents gathered by 12d the 
periphery side of a wing 12, and was stabilized mostly as drawing 5 shows Since the fluid inlet 
angle of the inflow air current in 12d first transition 12a and the design inlet angle of first 
transition 12a do not change greatly a periphery side with optimization of the inlet angle of a 
wing 12, Since flow does not exfoliate greatly by optimization of a design in the plate 
configuration of 12d thin meat the periphery side of a wing 12 and it does not accelerate the 
about 1 3d rate of flow the suction-surface side of a wing 1 2 It does not accelerate the 
regurgitation air current of discharge-side 12b of a wing 12, and turbulence of the regurgitation 
air current at the time of a regurgitation air current passing the fan guard's 6 wire rod does not 
become large. 

[0030] Therefore, both increments in the fluid noise generated from the increment and the fan 
guard 6 of the air blasting noise by suction-surface side of wing 12 of blower 5 13c and the big 
exfoliation by 13d are suppressed. 

[0031] (Example 2) Drawing 6 - drawing 8 show blowers, such as an air conditioner of the 

example 2 of this invention. In addition, in order to avoid duplication about the part of the same 

configuration as an example 1, the same sign is attached and explanation is omitted. 

[0032] 14 is the dimple of two or more abbreviation semi-sphere configurations prepared in 13d 

the 12d suction-surface side the periphery side from the radial center of abbreviation of a wing 

12. 

[0033] Since it becomes the inflow flow which inflow air currents gathered for 12d the periphery 
side of a wing 1 2, and was mostly stabilized by this configuration as drawing 8 showed The fluid 
inlet angle of the inflow air current in 12d first transition 12a and the design inlet angle of first 
transition 12a do not change greatly the periphery side of a wing 12 with optimization of the inlet 
angle of a wing 12. Since the fiow separation from a 13d front face is controlled by operation of 
two or more dimples 14 a suction-surface side in 13d the suction-surface side of a wing 12 also 
in the plate configuration of the thin meat of 12d of peripheries of a wing 12 Since turbulence of 
flow is suppressed and the about 13d rate of flow is not accelerated the suction-surface side of 
a wing 12 like [ in the case of the cross-section configuration of the profile of a wing 12 ], either, 
the rate of flow of a 12d regurgitation air current does not increase the periphery side of a wing 
12, either. 

[0034] Therefore, turbulence of the regurgitation air current at the time of a regurgitation air 
current passing the fan guard's 6 wire rod is reduced. Therefore, control of the increment in the 
air blasting noise by suction-surface sides [ of the wing 12 of a blower 5 / 13c and 13d ] 
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exfoliation reduces the fluid noise generated from the fan guard 6. 

[0035] (Example 3) Drawing 9 - drawing 12 show blowers, such as an air conditioner of the 
example 3 of this invention. In addition, in order to avoid duplication about the part of the same 
configuration as an example 1, the same sign is attached and explanation is omitted. 
[0036] 15 is two or more Librettos (fluting to a hand of cut) prepared in 13d the 12d suction- 
surface side the periphery side from the radial center of abbreviation of a wing 12. 
[0037] Since it becomes the inflow flow which inflow air currents gathered for 12d the periphery 
side of a wing 12, and was mostly stabilized by this configuration as drawing 12 showed The fluid 
inlet angle of the inflow air current in 12d first transition 12a and the design inlet angle of first 
transition 12a do not change greatly the periphery side of a wing 12 with optimization of the inlet 
angle of a wing 12. With Libretto 15 which exfoliation of flow was controlled by 13d the suction- 
surface side of first transition 1 2a. and was further prepared in 1 3d the suction-surface side also 
in the plate-like blade-section configuration of the thin meat of 12d of peripheries of a wing 12 
Since it controls that an about 13d turbulent sublayer piles up 12d a periphery side the suction- 
surface side of the wing 12 by the centrifugal force of a revolution of an impeller 8, and a 
turbulent sublayer progresses according to buildup of frictional resistance The regurgitation air 
current from discharge-side 12b of a wing 12 does not accelerate like [ in case a wing 12 is a 
profile configuration ]. but turbulence is also suppressed. 

[0038] Therefore, turbulence of the regurgitation air current at the time of a regurgitation air 
current passing the fan guard's 6 wire rod is reduced. Therefore, while controlling the increment 
in the air blasting noise by suction-surface sides [ of the wing 12 of a blower 5 / 13c and 13d ] 
exfoliation, and the increment in the air blasting noise according to development of a 13d 
turbulent sublayer a 12d suction-surface side the periphery side of a wing 12, the fluid noise 
generated from the fan guard 6 decreases. 
[0039] 

[Effect of the Invention] Since the air current inside an impeller inclines toward the periphery 
side of a wing according to the centrifugal force by revolution of an impeller as mentioned above 
according to this invention, The big exfoliation by the side of the suction surface of a wing is 
suppressed to the unstable inflow flow by which a fluid inlet angle is not stabilized in a hub side 
according to the effectiveness of the profile which has a radius of circle in a blade leading edge. 
Moreover, since peripheral speed is also small, The effect to which turbulence is made to 
increase with a fan guard also has the far small regurgitation flow by the side of the suction 
surface by profile-izing which accelerated compared with a periphery side. 

[0040] Moreover, in a periphery side, since flow does not exfoliate greatly by optimization of an 
inlet blade angle in the blade-section configuration of plate-like [ of thin meat ], or the shape of 
a profile of thin meat since it becomes the inflow flow which inflow air currents gathered and was 
stabilized mostly, and it does not accelerate the rate of flow by the side of wing suction-surface 
close attendants, turbulence of the regurgitation air current at the time of a regurgitation air 
current passing a fan guard's wire rod does not become large. 

[0041] Therefore, the advantageous effectiveness of suppressing both increments in the fluid 
noise generated from the increment and fan guard of the air blasting noise by the big exfoliation 
by the side of a wing suction surface is acquired. 

[0042] Moreover, the flow separation from a suction-surface side front face is controlled by 
operation of a dimple by the wing suction-surface side at a periphery side also in the blade- 
section configuration of plate-like [ of thin meat ]. or the shape of a profile of thin meat, 
turbulence of flow is suppressed, and since the rate of flow by the side of wing suction-surface 
close attendants is not accelerated like a profile configuration, either, turbulence of the 
regurgitation air current at the time of a regurgitation air current passing a fan guard's wire rod 
is reduced. 

[0043] Therefore, while controlling the increment in the air blasting noise by the exfoliation by 
the side of a wing suction surface, the advantageous effectiveness that the fluid noise generated 
from a fan guard decreases is acquired. 

[0044] Moreover, since exfoliation of flow is controlled by optimization of a design by the 
suction-surface side of first transition at a wing periphery side also in the blade-section 
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configuration of plate-like [ of thin meat ], or the shape of a profile of thin meat and it controls 
that a turbulent sublayer progresses further with Libretto prepared in the suction-surface side 
of the wing periphery section, turbulence of the regurgitation air current at the time of a 
regurgitation air current passing a fan guard's wire rod is reduced. 

[0045] Therefore, while controlling the increment in the air blasting noise by the exfoliation by 
the side of a wing suction surface, and development of a turbulent sublayer, the advantageous 
effectiveness that the fluid noise generated from a fan guard decreases is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of blowers, such as an air conditioner in the example 1 of this 
invention 

[Drawing 2] The front view of blowers, such as an air conditioner in the example 1 of this 
invention 

[Drawing 3] The X-X sectional view of blowers, such as an air conditioner in the example 1 of 
this invention 

[Drawing 4 ] The hub side (A-A) cylinder cross-section development view of blowers, such as an 
air conditioner in the example 1 of this invention 

[Drawing 5] The periphery side (B-B) cylinder cross-section development view of blowers, such 
as an air conditioner in the example 1 of this invention 

[Drawing 6] The front view of blowers, such as an air conditioner in the example 2 of this 
invention 

[Drawing 7] The hub side (A-A) cylinder cross-section development view of blowers, such as an 
air conditioner in the example 2 of this invention 

[Drawing 8 ] The periphery side (B-B) cylinder cross-section development view of blowers, such 
as an air conditioner in the example 2 of this invention 

[Drawing 9] The front view of blowers, such as an air conditioner in the example 3 of this 
invention 

[Drawing 10] The X-X sectional view of blowers, such as an air conditioner in the example 3 of 
this invention 

[Drawing 1 1 ] The hub side (A-A) cylinder cross-section development view of blowers, such as 
an air conditioner in the example 3 of this invention 

[Drawing 12] The periphery side (B-B) cylinder cross-section development view of blowers, such 
as an air conditioner in the example 3 of this invention 

[Drawing 13] The sectional view of the exterior unit of the conventional air conditioner 
[Drawing 14] The front view of the blower used for the exterior unit of the conventional air 
conditioner 

[Drawing 15] The hub side (A-A) cylinder cross-section development view of the outdoor blower 
of the conventional air conditioner 
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[Drawin g 16 ] The periphery side (B-B) cylinder cross-section development view of the outdoor 
blower of the conventional air conditioner 
[Description of Notations] 

5 Blower 

6 Fan Guard 

7 Motor 

8 Impeller 
8a Hub 

9 Orifice 
12 Wing 

12c Hub side 

12d Periphery side 

13c, 13d Suction-surface side 

14 Dimple 

15 Libretto 
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[Drawing 5] 
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[Drawing 7] 
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